Figures
. 1 H spectrum of 15 N-GB3 and experimental excitation profiles at 600 MHz for several types of proton inversion elements used to cancel CC during 15 N relaxation period T: (I) IB-2: amide-selective IBURP-2 pulse (1.9 ms, offset 2400 Hz from water frequency); (II) cm IB-2: cosine-modulated IBURP-2 pulse (1.9 ms, offset ± 2400 Hz from water frequency); (III) wg-like: watergate-like pulses: water-selective 90°x pulse (1 ms, Square) -hard 180°x pulse (21 µs) -water-selective 90°x pulse (1 ms, Square); (IV) hard: non-selective hard 180° pulse (21 µs). Excitation profiles for I, II and IV were measured with a pulse program consisting of the selective 180° pulse, followed by a pulsed field gradient and a final short readout pulse, while profile for III was obtained using a pulse program consisting of an initial 90° pulse, followed by a 90°s el -180°h ard -90° sel block inserted in a pulsed field gradient echo and a final short readout pulse. Each spectrum was acquired with a single scan and the offsets vary along 10000 Hz in 100 Hz-steps. A CuSO 4 -doped water sample in D 2 O was used.
Figure S2
. Fractional increase on 15 N R1 rates, [R1(IV)--R1 (II)]/R1 (II), at 800 MHz, along GB3 aa sequence, is represented with black spheres. R1 (IV) were measured with hard 180° proton pulses to cancel CC during the 15 N relaxation period T, while cosine--modulated IBURP--2 180° proton pulses were used on R1 (II) measurements. In both cases Rp=25 s --1 . The degree of saturation Isat/I0, represented with open spheres, was obtained by comparing amide signal intensities resulting from two 1 H--15 N HSQC experiments, one acquired with water presaturation during relaxation delay (Isat) and one measured without presaturation (I0). Then, amide residues less affected by exchange saturation transfer from water protons are those showing Isat/I0 close to 1, while this value significantly deviates from 1 when saturation transfer is important, the stronger the effect the lower the Isat/I0 value. A clear correlation is observed between residues yielding lower Isat/I0 ratios and those presenting significant R1 deviations. Figure S3 . Effect of proton pulsing rate Rp to cancel CC during 15 N relaxation delay T, on R1 relaxation rates measured for non--deuterated 15 N--GB3 at 600 MHz. a, R1 values at slow (25 s --1 ) and fast (200 s --1 ) proton pulsing rates obtained with cosine-modulated IBURP--2 pulses (II); b, R1 values at slow (25 s --1 ) and fast (200 s --1 ) proton pulsing rates measured using Watergate--like pulses (III); c-d, correlation plots of R1 rates measured with cosine--modulated IBURP--2 pulses applied at Rp=25 s --1 and Rp=200 s --1 for several protein regions: C region (residues 28--40), A,B regions (residues 15--23 and residues 44--55); e-f, correlation plots of R1 rates measured with Watergate--like pulses applied at Rp=25 s --1 and Rp=200 s --1 for C region (residues 28--40) and for A,B regions (residues 15--23 and residues 44--55).
Figure S4
. Effect of proton pulsing rate Rp to cancel CC during 15 N relaxation delay T, on R1 relaxation rates measured for non--deuterated 15 N--GB3 at 800 MHz. a, R1 values at slow (25 s --1 ) and fast (200 s --1 ) proton pulsing rates obtained with cosine-modulated IBURP--2 pulses (II); b, R1 values at slow (25 s --1 ) and fast (200 s --1 ) proton pulsing rates measured using watergate--like pulses (III); c-d, correlation plots of R1 rates measured with cosine--modulated IBURP--2 pulses applied at Rp=25 s --1 and Rp=200 s --1 for several protein regions: C region (residues 28--40), A,B regions (residues 15--23 and residues 44--55); e-f, correlation plots of R1 rates measured with watergate--like pulses applied at Rp=25 s --1 and Rp=200 s --1 for C region (residues 28--40) and for A,B regions (residues 15--23 and residues 44--55). Figure S5 . Effect of recycle delay (d1) on R1 relaxation rates measured for non-deuterated 15 N--GB3 using cosine--modulated IBURP--2 or amide--selective IBURP--2 pulses (Rp=25 s --1 ) at 600 MHz (a-d) and 800 MHz (e-g). a, correlation plots of R1 rates measured with cosine--modulated IBURP--2 pulses at 1.7 s and 3.5 s of recycle delay; b, correlation plots of R1 rates measured with amide--selective IBURP--2 pulses at 1.7 s and 3.5 s of recycle delay; c, correlation plots of R1 rates measured with deuterated GB3 (Lakomek and Bax 2012) and with non--deuterated GB3 using IBURP--2 pulses at a recyle delay of 3.5 s; d, average R1 relaxation rates at 600 MHz (the column in gray corresponds to the average R1 rate for deuterated GB3 protein, reported by Lakomek and Bax, 2012); e, correlation plots of R1 rates measured with cosine--modulated IBURP--2 pulses at 1.7 s and 3.5 s of recycle delay; f, correlation plots of R1 rates measured with amide--selective IBURP--2 pulses at 1.7 s and 3.5 s of recycle delay; g, average R1 relaxation rates at 800 MHz Figure S6 . a, Average 15 N R 1 relaxation rates measured at 800 MHz for non-deuterated 15 N-GB3 using XY-and Z-pulse schemes (see Fig. 4 ), and CC-suppressing schemes based on amide-selective IBURP-2 pulses or cosine-modulated IBURP-2 pulses (R p =25 s -1 ), applied during the variable 15 N relaxation delay (T). b, correlation plot of R 1 rates measured using the XY-pulse sequence with cosine modulated IBURP-2 pulses and IBURP-2 pulses; c, correlation plot of R 1 rates measured using cosine-modulated IBURP-2 pulses to cancel CC, with the XY-sequence and the Z-sequence; d, correlation plot of R 1 rates measured with the XY-pulse program using cosine-modulated IBURP-2 pulses and with the Z-pulse sequence using IBURP-2 pulses. R 1 (s -1 ) N R 1 rates measurements in non-deuterated GB3, performed with different CC-suppressing conditions during the variable 15 N relaxation period T. a Average pairwise root mean square deviations (rmsd) resulting from comparison of rates measured with schemes (I), (III) and (IV) relative to rates obtained with scheme (II). b Correlation coefficients (R) of R 1 are calculated for schemes (I), (III) and (IV) relative to (II). Comparison is done independently for each proton pulsing rate R p and for each magnetic field. Average rmsd values for identical R 1 measurements performed to test experimental reproducibility were lower than 0.030 s -1 (1.2%).
Tables

Comparison of 15 N R 1 rates measured at 600 MHz R p = 25 s -1 R p = 200 s -1 average
Effect of R p on R 1 rates at 600 MHz (II) cm IB-2 (III) wg-like Average R 1 (s -1 ) Average R 1 (s -1 )
Regions 
Effect of R p on R 1 rates at 800 MHz (II) cm IB-2 (III) wg-like Average R 1 (s -1 ) Average R 1 (s -1 )
Regions Table 3 SM Evaluation of the amount of aliphatic protons (H R ) and amide protons (H N ) magnetization present at points (i), (ii) and (iii) of the XY-and Z-pulse programs shown in Fig. 4 of the manuscript. 1 H spectra of GB3 were measured at 800 MHz just before the 15N relaxation period T (point i), immediately after the application of a train of amide-selective IBURP-2 pulses or cosine-modulated IBURP-2 pulses (with 40 ms inter-pulse spacing) for relaxation periods T of 80 ms and 800 ms (point ii), and also after a delay Δ=1.7s to evaluate magnetization present at the start of the sequence (point iii). The aliphatic region between 2.25 ppm and 0.25 ppm and the amide region between 9.55 ppm and 7.25 ppm are integrated in each spectrum respect to the amount of the equilibrium H R or H N polarization, respectively, measured at point (iii) for Δ=3.5 s in the corresponding sequence.
